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(57 ABSTRACT 
In a color television signal processing system for con 
verting a scanning signal sequentially scanned in the 
transmitting side into an interlace-scanned television 
signal in order to obtain a high-quality color television 
picture, said system is arranged to detect information 
related to picture motion and that concerning to a 
spatio-temporal frequency characteristic and to control 
a characteristic of a spatio-temporal filter for transmit 
ting a luminance signal on the basis of this information 
and to transmit the signal expressing the information 
multiplied with the color television signal. 

5 Claims, 10 Drawing Sheets 

FREGUENCY 
SEPARANG 
CKT 

TEMPORA 
SPATAL 

CKT FILTER 

WERTICAL 
SPATIAL 
FILTER 

MODE 
DECSION 
CKT 

HORIZONAL 
SPATAL 
FILTER 

1 21 

/ HORIZONTAL 
27 SPATIAL 

FLTER 

  

  

  

    

  

  

  

  



4,745.458 Sheet 1 of 10 May 17, 1988 U.S. Patent 

TVINOZIPHOH 

NolivindÄDITon 183,3 }}OTOO9 NINNVOS 

NOISIOEJOJ+)(\}}} 

Z 

    

  

  

  

  

    

  

    

  

  

    

  

  

  

  



4,745.458 Sheet 2 of 10 May 17, 1988 U.S. Patent 

FIG. 2A 

TIME 

TME 

o 
CD 

o 
() 

11 SO 216O 316O 

(SECOND) 

(SECOND) 

FIG. 2B 

o 
o 
o 
o 
o 

1/60 260 31so 

o 
() 

o 
g 
d 



U.S. Patent May 17, 1988 Sheet 3 of 10 4,745,458 
FIG 3 

c 
- 

- 
C 
9 
es 

g 
(Hz ISEC) 

TME FREG 

FIG. 5A FIG. 5B 
W PASS BAND W PASS BAND 

525 525 1. 
2. error // 

15 3O 15 3O 

SPATO 
TEMPORAL 
FILTER 

MOTION 
DETECTING 
CKT 

  

  

    

    

  

  



U.S. Patent May 17, 1988 Sheet 4 of 10 4,745,458 

FIG. 4A FIG. 4B 

525 525 fIS 

FIG. 4C FIG. 4D 
  



U.S. Patent May 17, 1988 Sheets of 10 4,745,458 
FIG 7A F/G, 7B FIG 7C 
/ / / 

BAND s 
O -f O -f O s: -f 

FIG. 8A 

FIG. 8E FIG. 8F   



U.S. Patent May 17, 1988 Sheet 6 of 10 4,745.458 

FIG. 9 FIG. 1 1A 
V V 

PASS BAND 525 

FIG 11B 
W 

525 PASS BAND 

  

  



U.S. Patent May 17, 1988 Sheet 7 of 10 4,745,458 

F1 G. 13 

SUB 
TRACTOR 

F/G, 14B 
  



4,745.458 Sheet 8 of 10 May 17, 1988 U.S. Patent 

F/G, 14 E. F1 G. 14 D 

FIG. 14F 
  

  

  



U.S. Patent May 17, 1988 Sheet 9 of 10 4,745,458 

FIG. 15 

1-1 14 

YH FREGUENCY IGEFASSESSVERhine 
CKT P 

41 

CHROMINANCE 
SIGNAL 
DETECTING 
CKT 

DEMODULATING 
CKT 

A5 
YH' JDEMODULATING ! YH 

SEPARATION GE 
CKT 

HIGH 
RESOLUTION 
INFORMATION 
DETECTING 
CKT 

got MOTON 
DETECTING 
CKT 

    

  

  

  

  

    

  

  



U.S. Patent May 17, 1988 Sheet 10 of 10 4,745,458 

FIG. 17A 
W 

  



4,745,458 
1. 

TELEVISION SIGNAL PROCESSING SYSTEM 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention is related to a television signal 

processing system and more particularly to a system for 
processing a color television signal which can easily 
realize processing for obtaining a high quality picture in 
a receiver by means of accomplishing certain process 
ing for a transmitting television signal on the basis of 
information related to image movement when generat 
ing a television signal for transmission. 

(2) Description of Prior Art 
In the present television signal processing system, 

various designs have been developed for transmitting 
picture information in a limited transmission band and 
obtaining adequate picture quality. For example, for 
scanning, there is the interlace scan wherein scanning 
lines of adjacent frames are between scanning lines of 20 
other frames. Further, an NTSC television system 
serves to multiply a chrominance signal on a frequency 
band of a luminance signal. 
At present, there are proposed some methods for 

improving picture quality in a TV receiver, but there 25 
are some cases where the above-stated conventional 
television signal system techniques are a hindrance to 
improving picture quality, contrary to expectations. 
For a high resolution television signal system which 

can retain the transmission band and the signal form of 30 
a conventional television signal and at the same time, 
receive and transmit a high-resolution picture, there is 
proposed a method having a full-compatibility with the 
present standard (European Patent Application, Appli 
cation No. 841026958 Publication No. 0120,390 "Tele 
vision signal transmission system'). 
This television signal processing system is designed to 

ameliorate picture quality by the method wherein, on 
the transmitting side, high-band frequency components 
of a luminance signal over a transmission band are fre 
quency-converted as high resolution information and 
are then inserted in a gap between spectra of the con 
ventional television signal so as to multiply the fre 
quency for generating a television signal and, on the 
receiving side, these high-band frequency components 
are separated and regenerated so as to regenerate a wide 
band of a luminance signal. However, as stated after in 
detail, this system is very effective for a still picture but 
the quality of a moving picture is quite inferior since the 
picture originally belonging to a low frequency of lumi 
nance signal YL is converted to a high frequency signal 
as high resolution information and is erroneously regen 
erated. 
Namely, this known system has the disadvantage that 

a low-band frequency luminance signal in relation to a 
moving picture is erroneously regenerated as high reso 
lution information so that the picture quality is ad 
versely affected. 

Furthermore, for a system for improving TV picture 
quality, there exists a processing system for obtaining a 
high quality picture by means of employing interpolat 
ing techniques for an interlace-scanned signal, doubling 
the number of scanning lines and converting the inter 
lace-scanned signal into a line sequential scanning sig 
nal. But because of interpolation, this system is ineffec 
tive for improving picture quality of a moving picture. 
Thus, there is known the technique wherein a detect 

ing section for moving images is provided in a television 
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2 
receiver and signal processing is controlled in accor 
dance with picture motion. However, since a motion 
detecting circuit is provided on the receiving side, such 
a television receiver is costly. 

SUMMARY OF THE INVENTION 

It is a main object of the present invention to realize 
a television signal processing system which serves to 
ameliorate picture quality even when the image is mov 
ing. 

It is another object of the present invention to realize 
a television signal processing system which can provide 
simple construction for a control device for a television 
receiver in accordance with the picture motion. 

In order to achieve the above-stated objects, the pres 
ent invention is designed to, on the transmitting side of 
a television signal, detect the picture motion from a 
scanning signal, process a television signal with the 
information expressing this motion and transmit it. 
The processing of a television signal means passing a 

scanning signal through a filter which has its character 
istics varied by the motion information or adding a 
signal expressing the information for separating the 
motion forms to a transmitting television signal. 

In the television signal processing system in the pres 
ent invention, the television signal to be transmitted has 
already undergone certain processing in accordance 
with picture motion. Thus, in the television receiver, 
there can be economically realized a processing circuit 
for detecting motion when changing a processing pat 
tern of a signal in accordance with picture motion. 
Further, picture quality can be ameliorated, eliminating 
the adverse effect of picture motion. 
The above stated and the other ob1ects and features 

of the present invention will be further obvious from the 
following description accompanying the drawings. 

BRIEF DESCRIPTION OF DRAWENGS 

FIG. 1 is a block diagram showing the construction 
of one embodiment of a transmitting section of a color 
television signal processing system according to the 
present invention. 
FIGS. 2A and 2B are illustrations for describing a 

sequential scanning signal and an interlace scanning 
signal. 
FIG. 3 is a spatio-temporal frequency characteristic 

view describing aliasing noise caused by the scanning 
line conversion. 
FIGS. 4A to 4F are spatio-temporal frequency char 

acteristic views for describing the operation of FIG. 1. 
FIGS. 5A and 5B are spatio-temporal frequency 

characteristic views respectively showing a temporal 
filter 6 and a vertical spatial filter 7. 
FIG. 6 is a block diagram showing one embodiment 

of a motion-detecting circuit and a spatio-temporal fil 
ter. 
FIGS. 7A, 7B and 7C are spatio-temporal frequency 

characteristic views respectively showing spatio-tem 
poral filters 5-1, 5-2 and 5-3. 
FIGS. 8A, 8B, 8C, 8D, 8E and 8F are spatio-temporal 

frequency characteristic views for describing the opera 
tion of the circuit shown in FIG. 6. 
FIG. 9 is a spatio-temporal frequency characteristic 

view of a color television signal. 
FIG. 10 is a horizontal-vertical spatial frequency 

characteristic view of a color television signal. 
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FIGS. 11A, 11B and 11C are respectively frequency 
charecteristic views of filters 20, 21 and 22. 
FIG. 12 is an explanatory view showing the opera 

tion of a mode detect or circuit 23. 
FIG. 13 is a block diagram showing one embodiment 

of a separating circuit for a luminance signal and a mod 
ulated chrominance signal in a color television receiver. 
FIGS. 14A, 14B, 14C, 14D, 14E and 14F are respec 

tively frequency characteristic views of video signals. 
FIG. 15 is a block diagram showing one embodiment 

of a transmitting section of a color television signal 
processing system according to the present invention. 
FIG. 16 is a block diagram showing a circuit for 

separating a luminance signal and color difference sig 
nals I and Q from the color television signal generated 
in the circuit shown in FIG. 15. 
FIGS. 17A and 17B are spatio-temporal frequency 

characteristic views for describing the operations of 
said FIGS. 15 and 16. 

DETAILED DESCRIPTION OF EMBODEMENTS 

FIG. 1 is a block diagram showing the construction 
of one embodiment of a television signal processing 
system according to the present invention. This embodi 
ment is a circuit for converting a scanning signal gene 
tated by sequentially scanning a picture by 60 frames 
per one second and 525 scanning lines per one frame 
into an interlace-scanned picture signal which has 30 
frames and 60 fields per one second and 525 scanning 
lines per one frame, similar to a conventional television 
signal. 

Picture information is converted into a sequentially 
scanned scanning signal which has 60 frames per one 
second and 525 scanning lines per one frame by means 
of a camera 1. Said scanning signal is converted into a 
luminance signal Y and 2 color difference signals I and 
Q through a color matrix circuit. 
The luminance signal Y is added to a mode detecting 

: circuit 8 through a temporal filter 6 and a vertical spa 
- tial filter 7. 
. The mode detecting circuit serves to detect the pic 
"ture motion by an aliasing component of spectrum sig 

nal on the basis of the below-stated reasons. When said 
aliasing component is detected, a switch terminal of a 
switching circuit 9 is turned to the 9-1 side and the 
luminance signal Y is added to a scan converting circuit 
10 through spatio-temporal filter 5. When said aliasing 
component is not detected, the switch terminal of the 
switching circuit 9 is turned to a 9-2 side and the lumi 
nance signal Y is directly added to said scan converting 
circuit 10. 

Said scan converting circuit 10 denotes a circuit for 
converting a signal of a scanning line shown in FIG. 2A 
into a signal of a scanning line shown in FIG. 2B and 
comprising memory circuits. More particularly, a sig 
nal, having 60 frames per second and 525 scanning lines 
per frame is written at a certain speed in one of two line 
memories as thinning out the scanning lines on alternate 
lines. The signal is read out from the other line memory 
half as fast as it is written. When these two line memo 
ries are alternately switched at a horizontal scanning 
period of a converted signal, the signal becomes the 
familiar interlace-scanning signal with one frame/two 
fields as shown in FIG. 2B. 

FIG. 3 shows a signal spectrum distribution of an 
interlace-scanned scanning signal as shown in FIG. 2B. 
In this FIG., the abscissa denotes the temporal fre 
quency of a picture. The ordinate denotes a spatio-fre 
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quency in the vertical direction of the picture. The 
interlaced scanning lines with a frame period 1/30 sec, 
a field period 1/60 sec. and the number of scanning lines 
of a field 525/2 can be regarded as the sampling of 
picture information by a sampling frequency frs of 
far 525/2 and v=525/2 in the two-dimensional fre 
quency area having said temporal frequency fand verti 
cal spatial frequency v. Thus, when the signal spectrum 
obtained by sequentially-scanning with 525 lines and 60 
frames is in the range enclosed by the dotted line A, 
when it is converted to interlace scanning simply by 
thinning out scanning lines, the signal spectrums over 
lap in the area C shown by dots so that a, aliasing noise, 
occurs. As a result, signal quality is adversely affected. 

FIGS. 4A, 4B, 4C, 4D, 4E and 4F are respectively 
spatio-temporal frequency characteristic views similar 
to FIG. 3. They are separately shown as a still picture 
(FIGS. 4A and 4B) a slowly-moving picture (FIGS. 4C 
and 4D) and a rapidly-moving picture (FIGS. 4E and 
4F). 

In this Figure, the area D denotes an area for detect 
ing an aliasing component. The signal spectrum in this 
area is detected by means of the signal passed through 
the temporal filter 6 and the vertical spatial filter 7 
shown in FIG. 1. As shown in FIGS. 4A, 4C and 4E, 
the signal spectra Al and A3 do not exist in the area for 
detecting the aliasing component. Further, as shown in 
FIG. 4C, in case of a slowly-moving picture, a part E of 
the signal spectrum A2 depends upon the aliasing com 
ponent area D. Such a spectrum component E is made 
to be aliasing noise by sampling it at the sampling fre 
quency fis as described in FIG. 3. 

Accordingly, the characteristics of said temporal 
filter 6 and vertical spatial filter 7 are respectively 
made.to be those of passing a 15 to 30 Hz of component 
in the temporal frequency therethrough and of passing 
a component of over 525/2 vertical frequency there 
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through as shown in FIGS. 5A and 5B. Thus, the signal 
spectrum in the area D for detecting an aliasing compo 
nent can be detected. Namely, the overlapped area of 
pass bands of FIGS. 5A and 5B is almost equal to the 
area D shown in FIG. 4. 
The amplitude of the aliasing component in the de 

tected signal spectrum is detected to be greater than a 
certain level or not by means of the mode detecting 
circuit 8. Further, when the mode detecting circuit 8 
detects that there exists an aliasing component, it serves 
to control the switch 9 so as to select the signal of the 
spatio-temporal filter 5. Conversely, when it detects 
that there exists no aliasing component, it serves to 
select the signal which is not passed through the spatio 
temporal filter 5 so as to generate a switch-controlling 
signal. 
The spatio-temporal filter 5 serves to pass the signal 

in the area F shown by oblique lines in FIG. 4C, that is, 
in the triangle composed of three points of an origin 0, 
a temporal frequency 30 and a vertical spatial frequency 
525/2. 

Accordingly, when the picture moves slowly, the 
switch is turned to the 9-1 side terminal and thus the 
scanning signal of the picture is band-limited. 
The scan converting circuit 10, as stated before, 

serves to lengthen the time base by thinning out scan 
ning lines on alternate lines. It means that sampling is 
carried out by means of a sampling frequency fiS with 
30 Hz of temporal frequency and 525/2 of vertical spa 
tial frequency. The above-stated signals shown in 
FIGS. 4A, 4C and 4E are respectively made to be the 
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signals of the signal spectra shown in FIGS. 4B, 4D and 
4.F. In each case, no aliasing noise is generated. 

In the above-stated embodiment shown in FIG. 1, the 
information related to picture motion is extracted by 
detecting the aliasing components of the signal. FIG. 6 
shows another embodiment comprised of a spatio-tem 
poral filter B and a motion detecting circuit. In this 
embodiment, spatio-temporal filters 5-1,5-2 and 5-3 are 
connected with one another in parallel and respectively 
have spatio-temporal frequency characteristics shown 
in FIGS. 7A, 7B and 7C. The motion detecting circuit 
25 detects the amount of motion by computing the sig 
nais in the previous frame and the current frame and 
controls the switch 9 to select the spatio-temporal filter 
5-1 when the picture is detected to be a still or a semi 
still image, the spatio-temporal filter 5-2 when it is iden 
tified as a slowly-moving picture and the spatio-tem 
poral filter 5-3 when it is identified as a rapidly-moving 
picture. 

Further, a spatio-temporal filter can be also realized 
by changing the mixture ratio of the spatio-temporal 
filters 5-1 and 5-3 to correspond to the amount of mo 
tion. 
FIGS. 8A, 8C and 8E respectively show the signal 

spectra (area shown by dots) identical with those shown 
in FIGS. 4B, 4C and 4E and the characteristics of the 
spatio-temporal filters selected to correspond to each 
motion. FIGS. 8B, 8D and 8F respectively shows the 
signal spectrums caused when the outputs of the filters 
5-1, 5-2 and 5-3 are converted into interlaced scanning 
signals by the scan converting circuit. With this conver 
sion, the aliasing noise can be removed. 
Turning to FIG. 1, the interlace-scanned luminance 

signal, which is the output of the scan converting circuit 
10, is separated into a low-band luminance signal YL 
below the transmission band of a television signal and a 
high-band luminance signal YH over the transmission 
band thereof by means of a frequency separating circuit 
11. The luminance signal YHis converted into the signal 
YH within said transmission band (for example, below 
4.2 MHz) by means of a modulation circuit or frequency 
converting circuit 14 and then is multiplied with the 
luminance signal YL by means of a multiplexing circuit 
16. 
This arrangement is designed to transmit a wider 

band signal than the conventional television signal and 
to obtain a high resolution picture and the principle and 
arrangement thereof have already been made known in 
the documents stated before. Thus, the detailed descrip 
tion thereof is deleted. Of course, there is no need of the 
modulation circuit 14 in case of not transmitting a high 
resolution signal. 
A block 27 enclosed in a dotted line denotes the sec 

tion for detecting the quality of a picture, especially the 
motion thereof on the basis of the spatio-temporal fre 
quency characteristic of the luminance signal YL and for 
generating a signal for driving a switch 15 switching 
whether the luminance signal YL passes through a 
spatio-temporal filter 18 or not and a mode code M 
expressing said quality of a picture. 
The two-dimensional frequency of a temporal fre 

quency fand a vertical spatial frequency V of the low 
band luminance signal YL is disturbed in the area en 
closed in the line Y of FIG. 9. Further, C denotes a 
spectrum area of a modulated chrominance signal. 

Further, the two-dimensional frequency of a horizon 
tal spatial u frequency and a vertical spatial frequency v 
can be expressed as shown in FIG. 10. 
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6 
A temporal filter 19, a vertical spatial filter 20 and a 

horizontal spatial filter 21 are longitudinally connected 
with one another. The luminance signal YL is given to 
the filter 19 and the outputs of respective filters 19, 20 
and 21 are given to a mode decison circuit 23. Further, 
the horizontal spatial-filter 22 has an input of the lumi 
nance signal YL and the output thereof is given to said 
mode decision circuit 23. 
FIG. 11A denotes a filter characteristic of the tem 

poral filter 19, which passes a temporal frequency signal 
near 15Hz, that is, oblique parts. 
FIG. 11B denotes a filter characteristic of the vertical 

spatial filter 20, which passes a signal nearby 525/4 of 
the vertical spatial frequency, that is, oblique parts. And 
FIG. 11C denotes a filter characteristic of the horizon 
tal spatial filters 21 and 22, which pass a signal over 2 
MHz of the horizontal spatial frequency, that is, an 
oblique part. 
FIG. 12 is an explanatory view showing the opera 

tion of the above-stated mode decision circuit 23. 
The rows of FILTER-19, FILTER-20, FILTER-21 

and FILTER-22 respectively denote the outputs of the 
filters 19, 20, 21 and 22 shown in FIG. 1, where “1” 
means there exists an output over a certain value, "0" 
means there exists no output below a certain value and 
"d' means either one of "0" and "1" can be good. A 
control signal is generated for connecting the switch 15 
to the outputside of the spatio-temporal filter 18 only in 
case of "YES' of “Y. LIMIT'. In case of “NO' 
thereof, the switch 15 is connected to the output side of 
the frequency separating circuit 11. The “Y.C. MODE” 
row denotes the four states of the outputs of the filters 
19, 20, 21 and 22. These states are expressed by the 
signals M1, M2, M3 and M4. The signal M expressing 
these modes is multiplied with a scanning signal by 
means of the multiplexing circuit 16. This mode signal 
should be multiplied during, for example, a vertical 
blanking period. 

In addition, in FIG. 1, there is shown the embodiment 
wherein the motion detecting circuits 6, 7 and 8 and the 
other motion detecting circuits 19, 20. . . 23 are sepa 
rately composed, but it is possible to compose them by 
using the circuits available for both. 

Hereinabove, the luminance signal Y has been stated. 
Of the scanning signals, the color difference signals I 
and Q from the color matrix circuit 2 are sequentially 
converted to the interlace-scanned signal by means of a 
scan converting circuit 12, similarly with the scan con 
verting circuit 10. Then, it is modulated to a modulated 
chrominance signal by means of a color modulation 
circuit 13 and further is multiplied to a luminance signal 
by means of the multiplexing circuit 16. 

Accordingly, as the output of the multiplexing circuit 
16, a video signal of a color television signal is output. 
This video signal is different from the conventional 
video signal. It means that the aliasing noise of the lumi 
nance signal is removed. And it includes high-resolution 
picture information and a mode signal expressing a 
picture quality. 
FIG. 13 shows the embodiment of a Y.C. separating 

circuit for separating the video signal into the lumi 
nance signal and the modulated chrominance signal 
after receiving the color television signal generated by 
the above-stated embodiment shown in FIG. 1. The 
Y.C. separating circuit of the present embodiment 
serves to separate the video signal into the luminance 
signal and the chrominance signal so as not to generate 
a cross-color caused by detecting the luminance signal 
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component as the chrominance signal component and a 
cross-luminance caused by detecting the chrominance 
signal component as the luminance signal component, 
irrespective of picture quality (presence or absence of 
the motion). 
A mode control circuit 30 serves to separate said 

modesignal M from the video signal and to convert the 
mode signal M to a switch-controlling signal for the 
switch 34. 
When the modesignal is M1, that is, there is no out 

put of a high pass filter 22 with a high-band pass charac 
teristic shown in FIG. 11, the spatio-frequency charac 
teristic of the luminance signal is a signal spectrum as 
shown in Y of FIG. 14A. Thus, when a switch 34 con 
nects a terminal 34-1 to a terminal 34-5, the separated 
modulated chrominance signal C is output at an output 
terminal 37 of a band pass filter 36 having a band pass 
chracteristic as shown in F1 of FIG. 14A. A subtractor 
39 serves to subtract the separated signal C from the 
video signal so as to obtain a separated luminance signal 
Y at an output terminal 38. 
When a mode signal M2 exists, that is, an output of 

the high pass filter 22 with the characteristics shown in 
FIG. 11C and at the same time no output of the tem 
poral filter 19 exists with the characteristics shown in 
FIG. 11A, the frequency characteristics of the lumi 
nance signal Y is a signal spectrum as shown in FIG. 
14C. Thus, when the switch 34 connects the terminal 

... 34-1 to a terminal 34-2, an overall characteristic of an 
adder 35, and a band-pass filter 36 is made to be the 
characteristic F3 as shown in FIG. 14C and thus the 
modulated chrominance signal is separated from a video 

... signal. The subtractor 39 serves to subtract said sepa 
rated signal C from the video signal, and as a result, the 
separated luminance signal can be obtained at the out 
put terminal 38. 

Similarly, when a mode signal M3 is detected, the 
'... spatio-temporal frequency characteristics of the lumi 
...nance signal Y are made to be Y as shown in FIG. 14B. 
• At this time, the connection of the terminal 34-1 to the 
terminal 34-4 in the switch 34 serves to arrange a filter 
for transmitting the area F2 shown in FIG. 14B com 
prised of the line delay circuit 33, the subtractor 35 and 
the band-pass filter 36. Thus, the modulated chromi 
nance signal C is separated from the luminance signal. 

Further, when a modesignal M4 is detected, it means 
the luminance signal originally has frequency character 
istics as shown in FIGS. 14D and 14E. However, in this 
case, since "Y. LIMIT' in FIG. 12 is “YES', the switch 
15 shown in FIG. 1 is turned to the spatio-temporal 
filter 18 side so that the frequency of the luminance 
signal is varied as shown in Y of FIG. 14F. Thus, the 
modulated chrominance signal is separated by transmit 
ting a video signal through a filter with the characteris 
tic as shown by F4. Accordingly, when the modesignal 
M4 is detected, the switch 34 donnects the terminal 34-1 
to 34-3so as to obtain a difference signal between fields. 
By transmitting this signal through the band-pass filter 
36, a filter characteristic as shown in F4 of FIG. 14F 
can be obtained. As a result, a color signal can be sepa 
rated. 
As described above, detecting a mode signal and 

switching the switch 34 semes to realize optimal Y.C. 
separation in response to a picture frequency character 
istic by using a simple circuit. 

FIG. 15 is a block diagram showing the arrangement 
of another embodiment of a color television signal pro 
cessing circuit according to the present invention. In 
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8 
this Figure, a high pass filter 11-1 can transmit a high 
frequency component YH over a certain frequency (for 
example, 4.2 MHz). A frequency converting circuit 14 
is arranged to inhibit output of existing picture motion 
by means of a control signal from a motion detecting 
circuit 27-1, similarly with the function of the frequency 
converting circuit in FIG. 1. A color encoder 40 is 
equivalent to the section generating a video signal in the 
conventional color television and corresponds to the 
area from the section of inputting inputs I and Q of the 
color modulation circuit 13 and the luminance signal 
YL of the frequency separating circuit 11 to the section 
of multiplying the output of the switching circuit 15 
with the output of said circuit 13, as shown in FIG. 1. 
The motion detecting circuit 27-1 serves to decide if 

the picture is still or moving on the basis of the lumi 
nance signal and, in case of a moving picture, serves to 
control the output of the frequency converting circuit 
14 to be zero. Further, the multiplexing circuit 16-1 
serves to multiply information showing which mode of 
a still picture or a moving one. This mode information is 
applied during, for example, a vertical blanking period 
of a television signal. Further, the motion detecting 
circuit 27-1 serves to decide that the picture is a moving 
one if the difference between frames of a luminance 
signal goes over the threshold level, if the component 
over the threshold level is detected in the area of a YH' 
component of a temporal and vertical two-dimensional 
frequency area and the like. 
Moreover, the encoder circuit 40 also serves to limit 

the band of a luminance signal to correspond with the 
mode of a still picture or a moving one. 
FIGS. 17A and 17B are signal spectrum graphs of a 

color television signal for explaining the operation of 
said FIG. 15 and respectively denote the cases of a still 
picture and a moving picture. In the still picture, as 
shown in FIG. 17A, the luminance signal is on an axis 
and the chrominance signal and the high resolution 
information is in parallel with the axis. However, in the 
moving picture, as shown in FIG. 17B, the spectrum is 
spread toward the time base. 
The luminance signal YL, the chrominance signal C 

and the high resolution information signal YH' as stated 
above can be respectively separated by a spatio-tem 
poral filter in a receiver, but in this case, it is not possible 
to avoid the phenomenon in which the YL component is 
leaked into the YH component in the cut-off area of the 
filter. 
On the other hand, a high-band component of a lumi 

nance signal used as high resolution information is im 
portant for regenerating a fine pattern and the like on a 
still picture and thus is essential for making a high-reso 
lution picture. However, in case of a moving picture, a 
high-band component of a luminance signal is greatly 
diminished and may even fade out because of the accu 
mulative effect of a camera tube and the like. Thus, in 
relation to the moving picture, without using high reso 
lution information, the regenerated picture quality is 
hardly affected. Accordingly, in the embodiment 
shown in FIG. 15, when the motion detecting circuit 
27-1 serves to decide that the picture is a moving pic 
ture, the output of the converting circuit is made zero. 
Thus, in case of a moving picture, the high resolution 
information spectrum YH' shown in FIG. 17B can be 
deleted. As a result, in the receiver side, the phenome 
non in which the luminance signal YL is regenerated as 
high resolution information can be controlled. Further, 
for a moving picture, the first and the third quadrant 
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bands of the luminance signal are expanded so that the 
generation of obscure points can be reduced. 
FIG. 16 is a block diagram showing an arrangement 

of one embodiment of a circuit for separating the video 
signal of a color television signal obtained by the em 
bodiment shown in FIG. 15 into the luminance signal 
Y(YH, YL) and the color difference signals I and Q. 
A chrominance signal detecting circuit 41 and a high 

resolution information detecting circuit 42 respectively 
serve to detect a modulated chrominance signal C and 
high resolution information YH and a separation circuit 
46 separates these components YH' and C from the 
signal Y so as to detect the luminance signal YL. A 
motion detecting circuit 43 serves to discriminate the 
mode of a moving picture or a still picture. For a mov 
ing picture, the output of the high resolution informa 
tion detecting circuit 42 is made zero. 
The modulated chrominance signal C is demodulated 

into color difference signals I and Q by means of a 
demodulation circuit 44. Further, the high resolution 
information YH is demodulated into the original high 
band luminance signal YH by means of a frequency shift 
circuit 45. A multiplexing circuit 47 serves to multiply a 
YL component with the luminance signal Y and demod 
ulate it as a luminance signal. 

Further, the chrominance signal detecting circuit 41 
can detect a chrominance signal component by means 
of the computation between frames in a still picture 
mode or within a field in a moving picture mode and the 
like. 
We claim: 
1. A color television signal processing system compris 

1ng: 
first means for providing a linear-sequentially 

scanned luminance signal and a linear-sequentially 
scanned chrominance signal; 

motion detecting means for detecting motion of a 
picture from said linear-sequentially scanned lumi 
nance signal; 

a spatio-temporal filter for receiving as an input signal 
said linear-sequentially scanned luminance signal 
and for eliminating an aliasing component of said 
linear-sequentially scanned luminance signal so as 
to provide an output signal of said linear-sequen 
tially scanned luminance signal without the aliasing 
component; 

switch means for selecting one of the input signal and 
the output signal of said spatio-temporal filter in 
response to an output of said motion detecting 
means; 

first scan converting circuit means for converting an 
output of said switch means into an interlaced 
scanned luminance signal and for providing an 
output signal thereof; 

second scan converting circuit means for converting 
said linear-sequentially scanned chrominance sig 
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10 
nal into an interlaced scanned chrominance signal 
and for providing an output signal thereof; 

modulating circuit means for modulating a color 
subcarrier by said interlaced scanned chrominance 
signal and for providing an output signal thereof; 
and 

second means for multiplexing output signals of said 
first scan converting circuit means and said modu 
lating circuit means to provide a complex color 
television signal for transmission. 

2. A color television signal processign system accord 
ing to claim 1, wherein said motion detecting means 
comprises a temporal filter passing a temporal fre 
quency band between one half a field frequency and a 
field frequency, a spatial filter connected in series with 
said temporal filter for passing a vertical frequency 
higher than one quarter of lines of a frame, and mode 
detecting circuit means for providing a control signal to 
said switch means to enable selection of the output 
signal of said spatio-temporal filter when an output of 
said series connected temporal filter and spatial filter is 
larger than a predetermined level. 

3. A color television signal processing system accord 
ing to claim 1, wherein said second means comprises 
separating means for separating a high frequency lumi 
nance signal and a first low frequency luminance signal 
from the output signal of said first scan converting cir 
cuit means, frequency converting means for converting 
said high frequency luminance signal into a second low 
frequency luminance signal and providing an output 
signal thereof, and multiplexing circuit means for multi 
plexing said first and second low frequency luminance 
signal and the output signal of said modulating circuit 
163S. 

4. A color television signal processing system accord 
ing to claim 3, wherein said second means further com 
prises another spatio-temporal filter receiving as an 
input signal said first low frequency luminance signal 
and having a frequency characteristic for passign a high 
frequency component of a spatio-temporal frequency of 
said first low frequency luminance signal as an output 
signal, motion mode detection means for detecting 
modes of motion of picture from said first low fre 
quency luminance signal and providing codes repre 
senting said modes of motion; and another switch means 
for selecting one of the input signal and the output 
signal of said another spatio-temporal filter and for 
adding the selected signal to said multiplexing circuit 
leaS. 

5. A color television signal processing system, ac 
cording to claim 4, wherein said multiplexing circuit 
means further includes control means for inhibiting 
transmission of the output signal of said frequency con 
verting means when said codes represent a mode which 
generates crosstalk between said second low frequency 
luminance signal and said high frequency luminance 
signal. 
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